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PRELIMINARY AMENDMENT 
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Box Patent Application 
Washington, DC 20231 



Sir: 



Please amend this application as follows. 



IN THE SPECIFICATION: 



Page 1, immediately following the title, please 

insert the following: 

--CROSS-REFERENCE TO RELATED APPLICATIONS 

This is a division of U.S. Application Serial No. 

09/096,316 filed June 11, 1998, which is a continuation 



of International Application No. PCT/GB97/00126 filed 
January 16, 1997, the respective disclosures of which are 
incorporated herein by reference. -- 

IN THE CLAIMS ; 

Please amend the claims as follows: 

Please cancel claims 1-6, 11, 26, and 27, without 
prejudice . 

Please amend claims 7-12, 14, 15, 16, 18, 20, 21, 
28-31, as follows: 

7. (Amended) Method [according to any preceding 
claim, ] of forming a nozzle in a nozzle plate for an ink 
jet printhead, the nozzle having a nozzle inlet and a 
nozzle outlet in respective opposite faces of said nozzle 
plate, the method comprising the steps of: 

directing a high energy beam towards said nozzle 
plate; introducing divergence into said beam; thereafter 
directing said beam at a single aperture of a mask, 
thereby to shape said beam; and thereafter passing said 
beam through beam converging means prior to impingement 
on the face of said nozzle plate in which said nozzle 
outlet is formed, thereby to form a nozzle, the nozzle 
outlet being conjugate through said beam converging means 
with said single aperture ; 

wherein the step of introducing divergence into said 
beam comprises splitting said beam into a number of sub- 
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beams, each sub-beam having divergence, the origin of 
divergence of each sub-beam lying apart from the point at 
which the respective sub-beam is created by splitting; 
thereafter passing the sub-beams through further beam 
converging means prior to recombining and directing the 
sub-beams through said single aperture of a mask, wherein 
the dimensions of the section of said recombined beam 
directly prior to impinging the plane of said mask are 
substantially equal to the dimensions of the aperture in 
said mask; and, 

wherein said beam is split by [passage] passing the 
beam through an array of optical elements to create an 
array of sub-beams; thereafter directing said array of 
sub-beams [being thereafter directed] towards first 
reflecting means for reflecting towards second reflecting 
means, said second reflecting means reflecting towards 
said nozzle plate; the positional relationship of said 
first and second reflecting means being such that a 
parallel beam impinging on said first reflecting means is 
reflected from said second reflecting means as a 
converging beam; and the arrangement of said optical 
elements being such that all incoming sub-beams are 
directed by said first reflecting means towards said 
second reflecting means, thereafter to impinge on said 
nozzle plate. 
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8 . (Amended) Method [according to any preceding 
claim, ] of forming a nozzle in a nozzle plate for an ink 
jet printhead, the nozzle having a nozzle inlet and a 
nozzle outlet in respective opposite faces of said nozzle 
plate, the method comprising the steps of: 

directing a high energy beam towards said nozzle 
plate; introducing divergence into said beam; t hereafter 
directing said beam at a single aperture of a mask, 
thereby to shape said beam; and thereafter passing said 
beam through beam converging means prior to impingement 
on the face of said nozzle plate in which said nozzle 
outlet is formed, thereby to form a nozzle, t he nozzle 
outlet being conjugate through said beam conver ging means 
with said single aperture; 

wherein the step of introducing divergence into said 
beam comprises splitting said beam into a numbe r of sub- 
beams, each sub-beam having divergence, the origin of 
divergence of each sub -beam lying apart from th e point at 
which the respective sub-beam is created bv splitting; 
thereafter passing the sub-beams through further beam 
converging means prior to recombining and dir ecting the 
sub-beams through said single aperture of a mask, wherein 
the dimensions of the section of said recombined beam 
directly prior to impinging the plane of said mask are 
substantially equal to the dimensions of th e aperture in 
said mask; and, 



- 4 - 



wherein said high energy beam is split by [passage] 
passing said beam through an array of optical elements to 
create an array of sub-beams, said array of optical 
elements having a greater width in a first direction than 
in a second direction orthogonal to said first direction, 
with said first and second directions lying perpendicular 
to the direction of impingement of said beam on said 
array; thereby to form a nozzle having a bore with an 
angle of taper relative to the nozzle axis in a direction 
corresponding to said first direction that is greater 
than the angle of taper of the nozzle bore in a direction 
corresponding to said second direction. 

9. Method [according to any preceding claim,] of 
forming a nozzle in a nozzle plate for an ink jet 
printhead, the nozzle having a nozzle inlet and a nozzle 
outlet in respective opposite faces of said nozzle plate, 
the method comprising the steps of: 

directing a high energy beam towards said nozzle 
plate; introducing divergence into said beam; thereafter 
directing said beam at a single aperture of a mask, 
thereby to shape said beam; and thereafter passing said 
beam through beam converging means prior to impingement 
on the face of said nozzle plate in which said nozzle 
outlet is formed, thereby to form a nozzle, the nozzle 
outlet being conjugate through said beam converging means 
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with said single aperture ; 

wherein the step of introducing divergence into said 
beam comprises splitting said beam into a number of sub- 
beams, each sub-beam having divergence, the origin of 
divergence of each sub-beam lying apart from the point at 
which the respective sub-beam is created by splitting; 
thereafter passing the sub-beams through further beam 
converging means prior to recombining and directing the 
sub-beams through said single aperture of a mask, wherein 
the dimensions of the section of said recombined beam 
directly prior to impinging the plane of said mask are 
substantially equal to the dimensions of the aperture in 
said mask; and, 

wherein said high energy beam is directed at a 
planar reflecting surface lying at an angle to said first 
direction, said surface being arranged so as to reflect 
said beam towards further beam reflecting means so 
arranged as to both invert said beam and direct said beam 
along an axis [collinear] colinear with said first axis 
extending in a first direction; said surface and further 
reflecting means being [fixedly located] fixed relative 
to one another, thereby to form an assembly, and rotating 
said assembly about said first axis, said beam thereafter 
impinging on said nozzle plate, thereby to form a nozzle. 

10. (Amended) Method according to [any preceding] 
claim l_t wherein the power of said high energy beam is 
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initially held low and is increased 
of the nozzle formed in said nozzle 



with increasing 
plate . 



depth 



11. (Amended) Method according to [any preceding] 
claim l_ f wherein a further mask is interposed between the 
mask and the beam converging means . 



Claim 12, line 8 please delete "characterised in 
that" and substitute --wherein-- therefor. 

Claim 14, line 1 please delete "or 13". 

Claim 15, line 1 please delete "or 13". 

Claim 16, line 8 please delete "characterised in 
that" and substitute --wherein-- therefor. 

Claim 18, line 1 please delete "or 17". 

Claim 20, line 1 please delete "or 19". 



21. (Amended) Method according to [any of claims 16 
to 20] claim 16 , wherein said arrangement of optical 
elements is such that no sub-beams from optical elements 
located at the centre of said array are reflected by said 
first and/or second reflecting means. 



28. (Amended) Apparatus for [use with the method 
of claim 1 , and] forming a nozzle in a nozzle plate for 
an ink jet printhead, said apparatus comprising a source 
of a high energy beam, mask means having a single 
aperture [and] j_ beam converging means [characterised by]_i 
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an array of optical elements for splitting said beam into 
a number of sub-beams each having divergence, [the] an 
origin of divergence of each sub-beam lying apart from 
the plane of said array; and further beam converging 
means adapted to recombine said sub-beams; said array and 
further beam converging means being positioned relative 
to said mask means such that the dimensions of the 
section of said recombined beam directly prior to 
impinging the plane of said mask are substantially equal 
to the dimensions of the aperture in said mask. 

29. (Amended) Apparatus for [use with the method 
of claim 16, and] forming a nozzle in a nozzle plate for 
an ink jet printhead, said apparatus comprising a source 
of a high energy beam; an array of optical elements for 
creating an array of sub -beams each having divergence, 
[the] an origin of the divergence of each sub-beam lying 
apart from the respective optical element said array 
of sub-beams having a greater width in a first direction 
than in a second direction orthogonal to said first 
direction, said first and second directions lying 
perpendicular to the direction of impingement of said 
beam on said array; and beam converging means adapted to 
converge said sub-beams on the nozzle plate. 

30. (Amended) Apparatus for [use with the method 
of claim 16, and ] forming a nozzle in a nozzle plate for 
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an ink iet printhead, said apparatus comprising a source 
of a high energy beam; an array of optical elements for 
creating an array of sub-beams each having divergence, 
[the] an origin of the divergence of each sub-beam lying 
apart from the respective optical element; first 
reflecting means for reflecting said array of sub- 
beams [ , ] ; and second reflecting means located relative 
to said first reflecting means such that a parallel beam 
impinging on said first reflecting means is reflected 
from said second reflecting means as a converging beam; 
the arrangement of said optical elements being such that 
all incoming sub-beams are directed by said first 
reflecting means towards said second reflecting means. 

31. (Amended) Apparatus for [use with the method 
of claim 23, and] forming a nozzle in a nozzle plate for 
an ink iet printhead, said apparatus comprising a source 
of a high energy beam having a first axis extending in a 
first direction; and an assembly comprising a first 
reflecting surface lying at an angle to said first 
direction and a second reflecting surface, said first and 
second reflecting surfaces being fixedly located relative 
to one another such that said high energy beam is 
reflected by said first reflecting surface towards said 
second reflecting surface, thereby to both invert said 
beam and direct said beam along on axis collinear with 
said first axis extending in a first direction; said 
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assembly being rotatable about said first axis. 
Please add claims 32-35 as follows: 

32. Method according to claim 8, wherein the power 
of said high energy beam is initially held low and is 
increased with increasing depth of the nozzle formed in 
said nozzle plate. 

33. Method according to claim 8, wherein a further 
mask is interposed between the mask and the beam 
converging means . 

34. Method according to claim 9, wherein the power 
of said high energy beam is initially held low and is 
increased with increasing depth of the nozzle formed in 
said nozzle plate . 

35. Method according to claim 9, wherein a further 
mask is interposed between the mask and the beam 
converging means . 

REMARKS 

By the foregoing amendments to the specification, a 
cross-reference to the parent application has been added. 

Claims 1-6, 11, 26, and 27 have been canceled, and 
claims 7-9 have been rewritten to incorporate the 
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limitations of claim 1. Claims 12 and 16 have been 
amended to better conform to U.S. practice. Claims 28-31 
have been rewritten in independent form, claims 10, 11, 
14, 15, 18, 20 and 21 have been amended to omit multiple 
dependencies, and new claims 32-35 corresponding to 
original claims 10 and 11 have been added. 

Entry of the foregoing amendments and consideration 
of the application as amended are respectfully solicited. 



Respectfully submitted, 



MARSHALL , O ' TOOLE , GERSTEIN, 
MURRAY 8c BORUN 



January 3, 2 0 01 



By 




6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 
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